The fundamentals of the energy dispersive X-ray 
INTRODUCTION
A remarkable growth in the subjects of structure and various properties of non-crystalline materials has been made in the last twenty years or so. However, this field is still expanding, both in fundamental and applied The main purpose of this paper is to describe an extended introductory treatise on the novel application of the EDXD method to structural characterization of non-crystailine oxides with some selected examples.
FUNDAMENTALS OF THE EDXD METHOD AND APPARATUS
An EDXD method using a solid state detector (SSD), such as Ge-SSD or Si-SSD utilizes white X-ray radiation and a fixed diffraction angle 2Θ. This is a contrast with the conventional angular dispersive X-ray diffraction (hereafter referred to as ADXD) method, which uses a monochromatic X-ray and the angular scanning mode. Details of the principles, data analysis and the experimental setup for the EDXD method for non-crystalline systems have already been given by many authors /5,6,9-11/ and thus, only a few essential points are given below.
The EDXD spectra consist of coherently and incoherently scattered components from a sample. The X-ray intensities follow the shape of the continuous energy spectrum of the primary X-ray source. The relation between the registered EDXD intensities obtained at the fixed diffraction angle, /"/,.,(£,θ ), and their individual constituents may be expressed as follows; The polarization factor for white X-ray can be written as follows,
where π(£) is a degree of polarization for the incident X-rays defined by (/ p "(£)-/ pp (£))/(/ pn (£)+/ pp (£)), where / pn (£) and / pp (£) are the intensities of the normal and parallel polarization components as a function of X-ray energies, respectively. The value of π(£) is suggested to be less than 0.1 below the energy of about 75% of the incident electron energy. Therefore, the polarization correction with respect to this factor has no significant effect on the EDXD analysis as far as the energy region below about 75% of the incident electron energy is applied /6,13/. It is, however, worth noting that the value of π(£) is equal to zero, when X-ray tube is tilted away at 45° from the diffraction plane, which contains incident and diffracted X-ray beams 161. On the other hand, a feasible π(£) function can be estimated from the diffraction intensity measurements of a standard sample, such as a Si0 2 glass /13,14/ and the obtained experimental π(£) function, as shown in Fig. 1 /15/, is applied to further analysis, because the polarization factor is known to be a function of a degree of polarization for the incident X-rays π(£). In order to determine the structural sensitive part of the total EDXD spectrum, / a ,/,(Q), the determination of the primary X-ray intensity 1 P {E ) is the most essential and difficult processing. However, this can be readily carried out by using the characteristic features in X-ray scattering of non-crystalline systems /6,9/. Since [ a ,i,(Q) will tend toward </ 2 > with the increment of the value for the wave vector Q, equation (1) can be approximated into the following expression at the large Q region by use of/ 0 (£ )(=C(£)/ P (£)). Nevertheless, it may be worth mentioning that the spectrum of the incident X-ray intensity curve of a given sample can be straightforwardly applied to the further EDXD data analysis of the same sample. In other words, the same EDXD data-correction procedure should be used in both the derivation of the I n {E) curve and the subsequent EDXD data processing. (7) where g max =(1.0135£ max )sin6 max which should be equal -2πρ 0 according to the so-called sum rule /18/. The reason is that the multiple scattering contribution to the EDXD data, when not explicitly accounted for, is 
I ohs (E,0) = /"(£)[£(£, θ)Α(Ε,θ)(/ 2 ) + ΙΛΕ') P(E,E',d)A(E,E',0)I inc (Q')]
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